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ABSTRACT
2014 Society of Engineering Science 51st Annual Technical Meeting, Purdue University, West Lafayette, IN, Oc-
tober 1-3, 2014.
We study the steady fully developed fl ow of granular materials between two horizontal fl at plates, subject to slip at 
the walls. The constitutive equation used in our study is a model proposed by Rajagopal et al. [1], and the material 
properties such as viscosity and the normal stress coeffi cients are derived using the kinetic theory approximation 
proposed by Boyle and Massoudi [2] which includes the effect of the gradient of volume fraction. The slip boundary 
condition is based on the particle dynamics simulation results of Rosato and Kim [3]. The governing equations are 
nondimensionalized, and the resulting system of nonlinear differential equations is solved numerically. The results 
for the velocity profi les and the volume fraction profi les are presented.
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